The purpose of this paper is to introduce two novel subclasses Γ λ n, α, β and Γ * λ n, α, β of meromorphic p-valent functions by using the linear operator D n λ . Then we prove the necessary and sufficient conditions for a function f in order to be in the new classes. Further we study several important properties such as coefficients inequalities, inclusion properties, the growth and distortion theorems, the radii of meromorphically p-valent starlikeness, convexity, and subordination properties. We also prove that the results are sharp for a certain subclass of functions.
Introduction
In 17 , similar results were proved by using the p-valent functions that satisfy the following differential subordinations:
and studied the related coefficients inequalities with β complex number. This paper is organized as follows. It consists of four sections. Sections 2 and 3 investigate the various important properties and characteristics of the classes Γ λ n, α, β and Γ * λ n, α, β by giving the necessary and sufficient conditions. Further we study the growth and distortion theorems and determine the radii of meromorphically p-valent starlikeness of order μ 0 ≤ μ < p and meromorphically p-valent convexity of order μ 0 ≤ μ < p . In Section 4 we give some results related to the subordination properties.
Properties of the Class Γ λ n, α, β
We begin by giving the necessary and sufficient conditions for functions f in order to be in the class Γ λ n, α, β .
2.1
Then
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Proof. Suppose that f ∈ Γ λ n, α, β . Then by the inequalities 1.3 and 1.8 , we get that
That is,
that is,
Taking z to be real and putting z → 1 − through real values, then the inequality 2.6 yields
which leads us at once to 2.3 . In order to prove the converse, suppose that the inequality 2.3 holds true. In Lemma 2.1, since 1
If we let z ∈ ∂U * {z ∈ C : |z| 1}, we get from the inequalities 1.3 and 2.3 that |w np − 1| ≤ R 1 . Thus by Lemma 2.1 above, we ge that
2.8
Therefore by the maximum modulus theorem, we obtain f ∈ Γ λ n, α, β .
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The result is sharp for the function f z given by
2.10
Theorem 2.4. The class Γ λ n, α, β is closed under convex linear combinations.
Proof. Suppose the function
be in the class Γ λ n, α, β . It is sufficient to show that the function h z defined by
is also in the class Γ λ n, α, β . Since
and by Theorem 2.2, we get that
2.14
Hence f ∈ Γ λ n, α, β .
The following are the growth and distortion theorems for the class Γ λ n, α, β .
6
Journal of Inequalities and Applications
2.15
The result is sharp for the function f given by
Proof. From Theorem 2.2, we get that
2.18
By the differentiating the function f in the form 1.1 m times with respect to z, we get that
and Theorem 2.5 follows easily from 2.18 and 2.19 . Finally, it is easy to see that the bounds in 2.15 are attained for the function f given by 2.18 .
Next we determine the radii of meromorphically p-valent starlikeness of order μ 0 ≤ μ < p and meromorphically p-valent convexity of order μ 0 ≤ μ < p for the class Γ λ n, α, β . 
2.21
Proof. By the form 1.1 , we get that
2.22
Then the following incurability
2.24
Then by Corollary 2.3 the inequality 2.24 will be true if
Therefore the inequality 2.26 leads us to the disc |z| < r 1 , where r 1 is given by the form 2.21 .
that is,
Re −1 − zf z f z > μ 0 ≤ μ < p; |z| < r 2 ; p ∈ N , 2.27 8
Journal of Inequalities and Applications
where r 2 inf
2.28
2.29
Then the following incurability:
Then by Corollary 2.3 the inequality 2.31 will be true if
Therefore the inequality 2.33 leads us to the disc |z| < r 2 , where r 2 is given by the form 2.28 .
Properties of the Class Γ * λ n, α, β
We first give the necessary and sufficient conditions for functions f in order to be in the class Γ * λ n, α, β .
Lemma 3.1 see 2 . Let μ > δ and
R a ⎧ ⎨ ⎩ a − δ, for a ≤ 2μ δ, 2 μ a − μ − δ , for a ≥ 2μ δ.
3.1
3.3
Proof. Since α ≥ 0 and 0 ≤ β < 1, then α > αβ. Then in Lemma 3.1, put μ α and δ αβ. 
3.5
Proof. Suppose that f ∈ Γ * λ n, α, β . Then by the inequality 1.9 , we get that Taking z to be real and putting z → 1 − through real values, then the inequality 3.9 yields
which leads us at once to 3.5 . In order to prove the converse, consider that the inequality 3.5 holds true. In Lemma 3.2 above, since α > αβ and α ≥ 1/ 2 β , that is, 1 ≤ 2α αβ, we can put a 1. Then for p ∈ N and n ∈ N 0 , let w np −z D
